We present here an investigation in which the
SUMMARY Fifteen men, who had undergone Billroth I gastrectomy and 19 men who had undergone Billroth II gastrectomy were studied with respect to vitamin D and other indices of calcium metabolism. The Billroth I group had hypocalcaemia, raised concentration of serum alkaline phosphatase, and reduced bone mineral content. The same biochemical disturbances were found in the Billroth II group, but bone mineral content was normal. In neither of the groups was found signs of increased bone resorption. The calcium absorption was situated in the lower part of the normal range and the fractional absorption and elimination rates were normal. The 250HD concentrations in both groups were reduced (p<005-O01) and the 1,25(OH)2D concentrations raised (p<0.01-0001). The Table 2) .
The mean calcium absorption curves were almost identical and were situated in the lower part of the normal range (Fig. 2) . The only significant differences from normal were a shorter time delay in both gastrectomy groups and a correspondingly increased absorbed fraction after 10 minutes in the Billroth II group (Table 1, and Fig. 2 ). The calculated fractional absorption and elimination rates were of similar magnitude in both patients and controls (Table 2 ). In neither group was the absorbed fraction (after 60 minutes and corrected for lean body mass (F60)), related to age or interval since operation. .:\ Figure 1 shows the individual concentrations of vitamin D metabolites for both the patient groups and the controls. The mean serum 250HD was decreased and the mean serum 1,25(OH)2D was increased in both the patient groups compared with the normal subjects. Taking the patients as one group, three had a 250HD concentration below the normal range (<4-9 ng/ml) and 16 had a 1,25(OH)2D concentration above the normal range (>45-2 pg/ml). No significant correlations were observed between the two serum vitamin D metabolites, and none were significantly related to age or time since operation. The PTH concentrations were significantly higher in the Billroth I group (0-34±0-11 ,ug/l) than in the Billroth II group (0-27±0.04 ,ug/l), p<005. Only two of the patients (both in the Billroth I group) had concentrations above the normal range. Table 3 gives the linear coefficients of correlation between the relevant variables. The salient features are as follows: bone mineral content was inversely related to the serum 1,25(OH)2D concentration and calcium absorption. Moreover, the serum 1,25(OH)2D concentration was related to the serum alkaline phosphatase (estimate of bone formation), fasting urinary hydroxyproline/creatinine excretion (estimate of bone resorption), and calcium absorption.
Discussion
The Billroth I and Billroth II gastrectomy groups had an average bone mineral content value of 96% of the normal value, which is similar to the values of 95%3 and 93%2 found in other studies. Because the local bone mineral content value is closely related to the total body mineral content,'9 there does not seem to be much acceleration of bone loss during the first 10 years after gastric resection in otherwise healthy men. This is also supported by lack of biochemical signs of increased bone resorption. Although the patients in the two resection groups were identical with regard to age, height, and interval since operation, the body weight in the Billroth I group were nearly 10 kg less than that in the Billroth II group at the time of operation and this difference largely persisted at the time of the study (Table 1 ). In spite of the lower bone mineral content values and greater biochemical alterations in the Billroth I group, no conclusion can be drawn about which type of resection carries the greater risk of osteopenia subsequently developing.
In accordance with the almost normal bone mass and the normal calcium excretion rate, we found no evidence of pronounced malabsorption. Estimation of calcium absorption by the single isotope test has shown both higher8l') and lower"'--" plasma 47Ca concentrations after gastrectomy. A relation between test values and bone disease has been claimed by some authors") and contradicted by others." There is a similar disagreement about the role of steatorrhoea,8 " 1 but increased faecal calcium has often been found in gastrectomised patients.9 "' In large population studies of healthy persons and patients with calcium metabolic disorders, including gastrectomised patients, the fraction absorbed after one or two hours, corrected for body weight, is closely related to calcium absorption measured by the balance method2' and using a greater carrier dose also with the double isotope test. 25 In the presence of severe intestinal malabsorption and delayed calcium absorption the curve may continue to rise for two to three hours and calcium absorption will be underestimated if the fraction absorbed is measured after only one or two hours. In this study, however, the maximum values were reached at the same time in the control group and the two patient groups. The two-compartment models may underestimate calcium absorption when calcium turnover is high, but the fractional elimination rates were similar in patients and controls, and the patients had no other signs of accelerated bone turnover. The dependency of the calcium absorption test on simultaneous intake of milk and fat has been evaluated by Arman26 and Agnew.8 Despite the fact that this method, like other tracer methods, does not necessarily reflect the physiological events, we consider it useful in estimating calcium absorption. 29 31 and a relation to fat excretion has been proposed.12 Because 250HD undergoes enterohepatic circulation,32 an impaired bile salt excretion or absorption might influence absorption, but none of the patients in this study had symptoms of liver disease and all had normal serum ASAT concentrations.
Our data clearly demonstrate that these patients as a group have raised 1,25(OH)2D concentrations. 
